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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently emit the blue light with excellent reliability by including a hole 
injection transporting compound and/or an electron injection transporting compound included in a hole 
transfer layer and/or an electron transfer layer as a host compound in a blue light emitting layer. 
SOLUTION: As a host compound to be included in a blue light emitting layer, a compound, which emits the 
blue light, such as a phenylanthracene derivative is desirably used. In the case where the host material of 
the blue light emitting layer does not have the blue light emitting characteristic, a dopant can be used so 
as to change the light emitting characteristic for blue light emission, and as a dopant, a styryl group amine 
compound or the like is used. As the blue light emitting layer, a mixture layer of an electron injection and 
transfer compound (A) and a hole injection and transfer compound (B) can be used. In this case, the 
component A and the component B can be mixed evenly, or distributed in the film thickness direction so 
that concentration of the component B is higher at a hole transfer layer side and that concentration of 
the component A is higher at the electron transfer layer side. 
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1-7 — Ph — H — Ph — H — H -H -Me — H _ H -Me — H — H 

1-8 — Ph — H — Ph — H — H — GPh — H — H — OPh — h — H — H 

1-9 — Ph — h ~Ph — H — H — OMe — H — H — OMe — H — H — H 

1-10 — Ph -H — Ph — H -H -©-Me -H — H -©-Me — H -H — H 

1-11 — Ph — H —ph H — H — p-Bph ~* H ~ H — p-Bph — H — H — H 

1-12 — Ph — H — Ph — H — H -m-Bph -H — H -m-Bph — H — H — H 

1-13 — Ph — H — Ph — H — H — o-8ph — H — H — o-Bph — H — H — H 

1-14 —Ph — H — Ph — H — H — NPh 2 — H — H — NPhj — H — H — H 

1-15 — Ph — H — Ph — H — H — N(Toly) 2 — H — H — N(To*yfc — H — H — H 

L1 6 -Ph — H -Ph -H -H H?^*/=v -H -H-©^_ -H -H — H 
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1-19 — Ph — Ph — Ph — Ph — Ph -H -H — Ph — H — H — H ~H 

1-20 — Ph — Ph — Ph — Ph — H — Ph — H — H — Ph — H — H — H 

1-21 — Ph — Ph — Ph —Ph — H -H — Ph — H — H — Ph — H — H 

1-22 — Ph — Ph — Ph — Ph —Me — H — H -Me — H — H — H — H 

1-23 — Ph — Ph — Ph — Ph — H —Me — H — H —Me — H — H — H 

1-24 — Ph — Ph — Ph — Ph — H — H —Me — H — H —Me — H — H 

1-25 — Ph — Ph — Ph — Ph — H — OPh — H — H — OPh — H — H — H 

1-26 — Ph — Ph — Ph — Ph — H — OMe — H — H — OMe — H — H — H 

1-27 — Ph — Ph — Ph — Ph — H —©-Me — H —©-Me — H — H — H — H 

1-28 — Ph — Ph — Ph — Fh — H — p-Bpft — H — H — p-Bph — H — H — H 

1-29 — Ph — Ph — Ph — Ph — H — m-Bph — H — H — m-Bph — H — H — H 

1-30 — Ph — Ph — Ph — Ph — H — o-Bph — H — H — o-Bph — H — H — H 

1-31 — Ph — Ph — Ph — Ph — H — NPh 5 — H — H — NPh 2 — H — H — H 

1-32 — Ph — Ph — Ph — Ph — H — NfTolyfe — H — H — N(Tofy) 2 — H — H — H 

1-33 — Ph — Ph — Ph — Ph — H -©-^^ — K — H -©-^^ _ H _ H _ H 
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1-36 —p-Bph — H —p-Bph — H — Ph — H — H — Ph -H — H — H — H 
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— H — H — H — H — H 
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1-69 


— p-Tp — p-Tp 


—p-Tp —p-Tp 


— H 
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— H 


— H 


— H 


— H 


1-70 


-P-Tp -H 


—p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-71 


-p-Tp -H 


—p-Tp 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


1-72 


— p-Tp — H 


—p-Tp 


— H 


— H. 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


1*73 


— p-Tp — H 


—P-Tp 


— H 


— Ph 


— H 


— H 


OK 

— rn 


— H 


— H 


■ 1 

— H 


— H 


1.74 


— r>Tn — CH» 


—p-Tp - 


-CHa 


— H 
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— H 


— H 








i_i 

M 


i_i 

n 


1-75 


— nvTp — m-Tp 


— m-Tp —p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-76 


— nvTp — H 


— m-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-77 


— o-Tp — o-Tp 


. — o-Tp - 


-O-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1»78 


— o-Td — H 


—o-Tp 


— H 






n 


n 


u 

n 


LJ 

n 


LJ 


— n 


— ri 


1-79 


— p,o-Tp — H 


— p.o-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— M 


— H 


1-60 


— o,p-Tp — H 


— o.p-Tp 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


1-B1 


— p,m-Tp — H 


— p,m-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


1-B2 


— m.p-Tp — H 


— m,p-Tp 


— H 


-H 


-H 


— H 


— H 


— H 


— H 


— H. 


— H 


1-83 


— m,o-Tp — H 


— m,o-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-84 


— o,n>Tp — H 


— o,m-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 
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37 



R42-47 



1-85 — Ph — H — Ph — H -H — H -H — H — H — H R^Ph R^Ph 

1-86 —Ph -H — ph -H -H — H — H — H — H — H R 32 =Ph R^Ph 

R 37 =Ph R45=Prt 

1-87 —Ph -H —Ph — H — H — H — H — H — H — H R-^Ph R^-sPh 

R3ff=Ph R47=Ph 



— Ph — Ph — Ph — Ph — H — H — H — H — H — H R^Ph R 49 =Ph 



1-89 —Ph — Ph — Ph — Ph -H — H — H — H — H — H R^Ph fl^Ph 

R37«Ph R«$=Ph 

1-90 — Ph — Ph — Ph -Ph — H — H -H — H — H — H R-s-Ph R 49 =Ph 

RsepPh R 47 =Ph 

1_ 91 — ph — H — Ph — H — H — H -H -H -H — H R^Me R 43 =Me 

1-92 — Ph — H — Ph — h — H — H — H — H — H — H R^-^Mo R^Ms 

R 37 =Me R 46 =Me 

1-93 — Ph — H — Ph -h — H -H -H — H — H — H Ra2=Me Ri-^Me 

R36«Me R 47 =Me 

1-94 — Ph — Ph — Ph — Ph -H — H — H — H — H — H R-^Me R^^Me 



1-95 — Ph — Ph — Ph — Ph — H — H — H — H — H — H R32=Me R^Me 

R 37 =Me Ric=Me 

1-96 — Ph — Ph — Ph — Ph — H -H -H — H — H — H R 32 =Me a, 3 =M€ 

R 3B »Me R 47 sMe 
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Ar 2 
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Ar 4 


R13 
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R32.37 


R42.47 


1-07 


c» 


n 


e. 






— LI 

n 


n 


— H 


— H 

n 




— H 


— M 


1-96 


—SI 


— H 


— SI 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


1-99 


-Si 


— H 


—St 


— H 


— H 


—Ph 


— H 


— H 


— Ph 


— Ph 


— H 


~H 


1-100 


— St 


— H 


—St 


— H 


-H 


— H 


-Ph 


— H 


— H 


— H 


— H 


— H 




01 


— crt 


oi 


c ♦ 

— 01 


— n 


u 


n 


n 




n 


i_i 

n 


u 

n 


1-102 


—Si 


—St 


—St 


-SI 


— Ptl 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


1-103 


—SI 


-St 


— Si 


-St 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


— H 


1-10* 


-St 


— Si 


—St 


-St 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


1-105 


-St 


— H 


—St 


— H 


— H 


-St 


— H 


— H 


-H 


-Si 


— H 


— H 


1-105 


-Si 


—St 


—SI 


-St 


— H 


-St 


-H 


— H 


-St 


-H 


— H 


— H 


1-107 


—PS 


— H 


—PS 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-108 


—PS 


—PS 


—PS 


-PS 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


1-109 


—PS 


— H 


—PS 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


1-110 


-DS 


— H 


— DS 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


1-111 


-DS 


-DS 


— DS 


-DS 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


1-112 


-DS 


— H 


— DS 


— H 


— H 


-Ph 


-H 


— H 


— Ph 


— H 


— H 
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— H 


— H 
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— H 


— H 
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— H 


— H 
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— H 


— H 


— H 
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— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-122 




— Ph 




-Ph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-123 




-CH 3 






— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-124 


S^CHg 


— p-Bph 


-fx 


—p-Bph 


— H 


-H 


-H 


— H 


— H 


— H 


-H 


— H 


1-125 


~~C^CH 3 


—p-Bph 




—p-Bph 
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— H 


— H 


— H 


— H 


— H 


— H 
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— H 
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— Ph 
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— Ph 


— Ph 
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— Ph 
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— H 
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— H 




— Ph 
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— H 


— Ph 
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— Ph 
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— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-8 


— Ph 
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— Ph 
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— Ph 
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— Ph 
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— Ph 


— H 


— Ph 


— H 


-Ph 


— H 


— Ph 


— H 


2-10 


— Ph 


— H 


— Ph 


— H 


— Ph 


-H 


— Ph 


— H 


2-11 


— p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 
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— p-Bph 


— p-Bph 


— p-Bph 


— p-Bph 


-p-Bph 


— p-Bph 


—p-Bph 


— p-Bph 
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— P-Bph 


— H 


—P-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 


2-14 


— p-Bph 


— P-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


— p-Bph 


— p-Bph 


—p-Bph 


2-15 


—p-Bph 


— H 


-p-Bph 


— H 


-p-Bph 


— H 


—p-Bph 


-H 


2-16 


—p-Bph 


— H 


—p-Bph 


— H 


— p-Bph 


— H 


—p-Bph 


— H 
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— m-Bph 


— H 


—m-Bph 
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—m-Bph 
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[0215] ^Jxtf . K^7h'J » ^ ^SS»ft»*JB 
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oi^ittiiif t^Jf £ l£ » x i> <fc ^ o 

[0216] J**t-~istf LtcMWmWM&^tsmttC. 

i o nirr- 1 o o um m<Dmmmmm*w>v . mmmmm 
s i o 2 . si N^<Dmmt^<D^\ *'y ^ ^ 

[0217] 3 CQit^ IgMmOtefrfc. *6it 
9 2 #30 o 

[0218] ccom, m&<DmmE ljr^f- 

[0219] <^?7-7 >[s$-te£W7'y h 'J 

^ X > 

i ) t)z> — y a — 

[0 2 2 0 ] gSfe < R ) feSR : ^ ! J U>*fflfck 

f4 % ^ v -f > F y ^ >^»»cD3i,fnte J: CW>& < ± fc 
[0 2.2 1)16 (G) &3R : ^o^I^^Dt/ 

m . -f v -/ > f y > >»«f»®#i&*j * wptt < t 

[ 0 2 2 2 ] *fe (B) &m:my$vi'T~'>2m. 
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[0223]-^ su>?-mmz. mm* (m** 

d7>;u-h, #yr*yu-F fc #y*;-#*-F. # 
»; t^;UT/u:n--;k ^yt^tD'jF^. t Fo* 

[0 224] #^~:7 ^ ;l^~£¥ffi^t#gtiB 

^a*w^4*»!{ta!u^xFtm*s*if en^ e & 
(^2*5 a) *sjs«n-5o wit ^uwtt:^ 

Bi, x#*^«8l, #y^u£>ttijjg, #«x^f;H 

li vu^>i«j|, #yr s fw©*^^, *y 

^ijk'^^TJ^-Jk ^yb^t'D.y F>. tFn 
[0 22 5 ] t>"y-y a >\sZ~W^C&MiPhtiZ>m'& 

>r3^F, D^;ur3-h, +tX«f^atffl| 
U 7* F U v$yy A -&~CWiW.<D X y-y 

[0 22 6 ] ^n^no*7-7 ^;i/^-(DBtl»<tj8a 
T8Si"r4C<!:*9f*l/l^ R:J®il0. 5-2 
0 urn (j®il^5 0%«±/6 1 Onm) , G : Mil 
0. 5-2 0um (lI$5 0%W±/5 4 5nm) , 
B'.mmO. 2-2 0ym (Ii$5 0%«±/4 6 0 
n m ) 

[0 22 7 ] ^/c *t$Ct#^-:7 -fJU*-*sfiJR£>W 

[0 22 8] ii)^^ -j- h y ^ 
g&Wt ^A(Cr), ^ (N i ) , 
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m (Cu) m<o^m^j:^<omim(omm^m^f^c. 

7t^S3. 0«± (mmi 0-3 0 0nm(l 0 0 
-3 0 0 OA) ) <Di>CDi)m£H,>o 

[o 2 2 9 ] m&&m<DM;temt oxm. x-^^y? 

BI4» cc jgfj? * /c tfc 3 ■& fcB<*tt«© fc © W £ £ 

[0230] £K*<fcu^mMbmvM2. *m * * y 

[ 0 2 3 1 ] Mfefe**flH>fc»<&tt, 

^^t*«r*£t*'c«*. 

[0 2 3 2 ] <0SKJ1 .(a9!¥S«>**W«:*$Cir . 20 

-7 -f ( v W h y ^ txttts) ifiWBSfi 

ccHo<c<h, fl-WCDIWKB^- <*, K», *) 

•c», a«Jft <nir«#5 0W«±) *mx&z>cttm 

[0233] ftf*wcc«, 3emtia«M*j<tc>/*fc» 

Bt. vu-OKili #'J75 FfcMKD* * 'J 

=f^-. #y^-\ ^yy^jr^yiz-F, #yy 
£>yu-K #y#-sK*-K #y tr^Ji/TJi/n- 
jk spy br^t'D y k>, ^'J^F, tFa+ 4 >x 

^;HzjI/P — #A3F* W ^;Hz,rt/P — X^<E>aW 
[0 2 34 ] ftflHUt. ±E«I4*. ffl*©^*^ tT 40 

>p-k p-jio-k * + x h^o^ffirsai 

L . *W^»Bi W*OJ»Wai2*«: IS C X b 3 
it, IIWR{bSSttlEdWa*©**J»S!{b3**. 7-f^A 

[o 2 3 5 ] «sw<D«3tt, fiswasi^gje*: 
aastcc^ot?, wccfwiRtttti^- «<aorsf4 

[0 2 3 6 ] <aW*^««U6*»!tj»R«Mfb»)B>** 50 
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^«cfflc»en*aw*o««ifti»tt«««»^b«jJBtt. « 

-7 ^JU^-±$/cti«g|®±CcS®'r'2>£ iCCckoT 
JBfiR-rS£<b*«"C*€>. «c*J* £©a^o«UM»tt 

*ft«Btfb«9JIM:* #Jir^-oT4>, zuB«±©anr* 

mmm mm (m « v - y - & £ ) 'w© 
^^*>©»a*±jB©j*«Wb*»r«iit, saw 

[0 237 ] ^<Dtt?4<t U-a*. ift^^.(Si 

O, ) , SMtT^S^A (A 1 2 Oi) , mt**> 
(T i o 2 ) % BMb-Y h y (Y,0,) . Mir* 

(Geo, ) , m<tm& (zno . mt~? V 

*£"5A (MgO) > WtittfJlUO^ (CaO) . te^ 
K (B 2 0 3 ) , K^b^ hn^-)A (S r O) , BMb>< 
y^A (BaO) , S[{biS (PbO) , Zs}Vziz.T (Z 
rO, ), mit+h y^A (Na a O) % K^by^^A 
(L ijO) , 1Mb* y -5 A (K a O) «*WCi* 

^-o^ («) ©awtt#j«<, *©J«gBifl[3&sj;b 

««aw*«<!:^^^bs^±^cl>^Dr»* la> 0 

[0 23 8] IBJ^olgtetttiSHtai i 

A, fciW»{b^^>*^6*48^6««<iS 
— WM±©ib*«J*. ai8&»IKttO**«7X«<D±ffi* 
fcttTffi<DSMc< <h fc— ^{cflEB0/c^5^«©«^ 

C^(D{giS ( 1 5 0*C«T) »fW olfig-C* 0 . *^-^ 

^ ju*±*/c«ffiBlji*^<^b§*&Ci©'CJ:0»* 

[0 23 9] ^XftDllSiUttt gl^/d^2 

7^5/^-fBtt*7^ ^^^-TKAT^^. My 

CCT«SMB«ffilR«Wb«!JB«, f«itr k « 
aK^b«5*i«:$tffe<Dr*ti«J:< . ^{t«5 

[0240] ais^o^tttjmffimmb»sow« 

R«ttl^. 0. 0 1 umai2 0 0 mid 

*,.BMbr;u5-^A, *sj:cnil<b^dr>»*6ft*S 

^6atfn4-wa±cMb^»*, aw6»i«4o#7 

^««. «#9^©fllJK, §SJS±. 1 *im«±2 0 0 /i 
mHTW* l/ti. «c'*5, CCT\ aBJ^o«aift«14 
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[024 1] 
[^1] 





i) 


R 2 0-R* O -S tO? 

• N a 2 0 — C a 0/TVi gO~S i 02 

• Na 2 Q/l<20-Ba0/S rO-S 


I8i 


2) 


R2O-P bO-S i O2 

• K2O/N azO-PbO-S i O2 
(*i>77 V A) 




3) 


R2Q- B2O3-S i O2 

• N agU - B2O3- S 1 Oz 

• K 2 0 - B 2 0 3 - S 1 O2 




4) 


R' O-B2O3- S i 0 2 

• P b 0- B 2 03-S i Os 

• PbO/ZnO-B>03-S 1 O2 

• P b 0 - B2O3-S 1 Oj + (7^7- 

• ZnO - B 2 0 3 — S 1 02 


■) 


5) 


R ' 0-A I ? 0 3 -S i 0a 

• C a 0/ M g 0-A 1 pQzr S 1 O2 

• M g O — A 1 2O3- S i 02 

• PBO/Znb-AlaOs-S i O2 




6) 


R 2 0- A 1 2O3- S i O2 

- L i 2 0 — A 1 2 0 3 -^ i 02 
• N a 2 O — A 1 2O3 — S i O2 




7) 


R ' O- T i 0?- S i O2 
• BaO-T i O2- S i 02 




8) 


R 2 0- Z r 0?-S i O? 

• N a 2 0/L i 2 G- Z r0 2 -S i 0 2 




9) 


R' O- P 2 O s - S i 0? 
■ C 8O-P2O3- S i O? 




10) 


R' 0- S i 0 2 

• C a O/B aO/PbO-S i O2 




11) 


S i 0 2 




12) 


R2O-R' 0- B20 3r> ^ 
♦ L l 2O - B e 0 - B ? 0 3 




13) 


R' 0-R 2 * O3-B2O3 

* C a 0/B a 0-A I2O3-B2O3 

• Ca0/Pb0-Lu2 0 3 -Bz03 




14) 


R 2 0 - A 1 20 3 - P2O5 
• K2O- A Iz03-P?0 5 




15) 


R' Q-A 1 2O3-P2O5 ^ 

• B a O/C a 0- A 1 2 0 3 - P20 5 

• ZnO-A 1 2O3- P2O5 





R' : 2§cr)£- 
R* : 3ffitf>£ 



[0 24 2 ] 



[«2] 
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IS (£&LTl~3fiJi#*£LTfi*>-f) 


1 




S t Q?. B?03. G e O?. A s?Oa 


2 




L i?0-S i Oz. N^O-S i 0 2 . K*0-S i Oz 
MsO-SiQz. CaO-SiOa. BaO-SiCfe. PbO-SiOg 
Na 2 0-Ca0-S 1 0? 
AIzQa-SiOp 


3 




Ll?0-B*Ch. Na20-B 2 Q3. KjO-BaOa 
MgO-B 2 Oj. CaO-B ? 03. PbO-B?03 
Na 2 C*-CaO-B*Oa, ZnO-PbO-BjOs 
A»2Oa-Bi0* SiCfe-BaCfe 


4 




LJaO-PeQa. Na 2 0-P 2 0s 
MffO-P ? Os CaO-PzOs. BaO-PzOs 
foO-BaO-PaO* 

M2O3-P205. Si02-P 2 05. B?03-P 2 05 

V 2 05-P 2 Os Fe ? 03-P z Cb. WO3-P2O5 


5 




Lf 2 0-Ge02. NasO-CeOz. K*a-CeOj> 
BzOa-GeOj. SiOz-GeOz 


6 




Na?0-WOa K2O-WO3 


1 




Na 2 0-Mo0a. KzO-MoO* L2O-M0O3 


8 




Na 2 0-TcO? 


9 






10 




N a 2 0-A l 2 03-S 1 O2. C a O-A l 2 Oa-S i 0? 


n 




CaO-A leOa-BzOa, ZnO-A l?Oa-B ? 0 3 


12 


TJUl J***r-( BUS 


Na 2 0-A l203-B 2 Cb-S i 02 


13 




Be F 2 , WaF-BeFj 

Z r F* — B a F 2 -T h F*. Gd F 3 -Ba F 2 -Z r F* 


14 




Al (PCb) a-A 1 F 3 -Na F-Ca F 2 


IS 




Ax 2 0-Ag 1 -P 2 Os 


16 




MgO-A l?03-A 1N-S i Oe 



[0 24 3 ] <w^e L*«w>«a»6rffi>*«c. 

[0244] 1MB*. aaia^^^v*i6r»fi!rt-*c 

[0 24 5] *3M«<Wff"WB0>JBJSSCCB, JMttMl 

[0 24 6] X^3»0^m*«F«:|K5ES I 
0 - 3 PaWTOSEffiK t b , mmmmz 0 . l - l nm/se 



[0 24 7] Ctl6«»<D»fiRtc«ffi3!»tfftffl^-5iig 

[0 248] ^/c c<dal (;*t:•>:^- 
? r (LB) a^^fflC^CitttS. SSSKSS 

[0 24 9] $^OWSE LSRTfti, il?ir. BSSIBtb 

;M®ttrr4c±*>r*4. wnnmmz, mn. 2-10 

[0 2 5 0 ] 
[9mm) KT. 
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it^CDffi&tt^? * * Ut6 1 ] 

[0 25 1 ] * 




HIM34 




7 x — ;U 7 > h ^ -fe >J#S#(No. 1- 1) 



[0 25 2 ] * * Ufc6 2] 





N,l^-^(l-^7^-NJN , -^7xr:;i/^>>>>?>(NPB) 

[0 2 5 3 ] <^*6W 1 >^^S«±CC. \TOMW sM/^-KBjEOT, 1 x l 0- 4 PafcTF£rM 

[0 25 4] fit, I TO»W«*J3EKLfc#^* [025 5]^r. N,N'-^7 x~;U-N,N*-^* [ n- 

tt8fe»U/c. *<D*S*3lt»i^> r --^ l t I 3& i 65l#±tf > (HIM34) *3R»iSffio.2nio/sec -r20nm©i»S«:aK» 
■CRJUL. UV/0 3 «»Ute«. *gS(K*««©«« 50 L, *-^aEAIilfc. 
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[0 2 5 6 ] N ,N,N' ,N'--r h^ + X-(3-t^ 

o.I-l)) £^gilK0.2nm/sec -C20nmCDJl$ ICMM 

[0 2 5 7 ] $ f* h 77 U -fr'Oisisl'gmtb 
(hto. 1-1)4 10, 10'-fc:'X[2-b*:7 *^^-YJU]~9,9*-t*T 
>X h 5>^>if^f*(No.l-l))4£:j*: 

20)£3. 0vol%^Ocfc5^3 0nn^/l£&C±t^irU 

g{*JIfiCC 0.05 nm/sec 0 . 15 nm/sec, 0 . 00 
6 nm/ seci 0fc o 

[0 25 8 ] i/c f h77y-;K>^^>iii*(N 

o . 1-1) t V x~Jl/7> h ^-te> if zgf* (No . 1-1) 4 
tt&l : 3t4SJ;5(c 4 »J;l/7 SXtJW* 

(S-9) *3. 0 vol5Sgt*<fc 5&C5 0 ntnCOmZ IC&m 

*©&*iIKfc*JIHK:0. 0 5nm/sec, 0. 1 5 nm/se 
c, 0. 0 0 6nm/secib/c 0 

[0 2 5 9 ];^t. «Ett»*«-?MS!, 7*-;U 
7> h7-fe>»t3lf*CNb.i-l)S:^»iiao. 0 5 nm/se 

h 1 ;* (8- + yyy7h) t;u^^^a (aiq3) 

jljg 0 . 2 nm/secr 1 0 nm<D/? $ tc MM L . M^- 

[0 2 6 0] S *&JE£Soft:££ k C s I £3K« 
ilSO. 0 5nm/secT\ 0. 2 mG>W2 ICMM L * C 
©itCMgAg (KSJtl 0:1) *a»iIRO. 2 nm 
/seer 2 0 0nm<D/*S{C&#LTttffi4U ffSli 
UTA 1 * 1 0 Onm^tbWtSE LSR^*»fc 0 

[0 2 6 1 ] C©i:5&?r«E LfRT^ 0 1 Ct^Sft 

[0 2 6 2] CCDWSEL^T^, 1 0 mA/cm 2 <£>i£ttjfc 
2BK-Cl8I&Oifc4C5, taXBIVttttl 10 0cd/m\ K 

fc, Wt©*WB«. 1 0 0 mA/cm 2 Offi««W»rl7JW 
fflJS9 0 0 0 cd/cm 2 . ffitt«E9 . 9 VC6 0 0 B#Pe8T' 
*<K 10 mA/cm 2 03£«Sf£lKtt"CfiJ)t9«S 110 0 cd/c 

[0 2 6 3] <|0tjW2 >S06W 1 ©SR^CCfelrir, 

6C. N, N ' -b ( 1 -^^^-Jb) - N, N' -^7x 

^M>^i/> (npb) *ffli**«3^«Bl3BecLr3IS 



47) 2001-52870 

92 

ioo mA/cm i <D&mi&mW)~vvmn& 9000 cd/c 

m\ HME0. 8\TC\ M(fi^«n5 0 0«ll|-C» 

0 • 10 mA/cm 2 (Dfemtimwhr-mmmm 1 ioocd/ 
m 2 , igismii 5 . 5 \re s n&mmji 35000 mmv 

[0 2 6 4] <IWl3>HjSPlKOf^{CfcC^, S 
£ A y'<om 1 ©»3BI*8W 3i^t>©4« EbW* 

e#fc*#» IOO mA/cm 2 (Z)Sm*lg»)-C?7]»!)Sg 

10 8 5 0 0 cd/m 2 . SKttWE 7.. 8 VT, *?S^®»3 5 0 0 
B$IHr * 1 10 mA/cm 2 ©SWiftlEttTtaJWWEt 9 0 0 

cd/m 2 , fg»rKa 6 . o vr% 30000 mm 

[0 2 6 5 ] arte, 1 % 3 <7)WME L*^-©»* 

fe, ^«3©W»EL*^«*a(Djfe)l£:«:7S-r. 
[0 2 6 6 ] <##W 1 >*5feM 1 4RI«KSR^-*fES{ 

AfcJBuT. AlQ3(D±«:IftMgAg4i*u'» 
20 iiUo 

[0 26 711 0 mA/cm 2 *C<DfVftt£ 4 00 cd/m 2 rfgft 
WE9. 0VCD^U>b^i^o/c o SKfe*"** HI/ 
*#J5EOfc4c:*K 9 0%£Lb^7^^>BHVft(No. 

[0 2 6 8] *fc, *****«3eLfciC5. 100 
mA/cm 2 C7)SmfclEtb-C<DSfJg^4 0 0 Ocd/m 2 r«ig^ 

[0 2 6 9 ] <##«2 >HISM 1 -tBI««:3R^*ffi« 
30 U/c c /c/c'U ^TtB^r (f F77'J-;^>^>i 
2»ft(No.I-l)) 47 x^7> h^-fe>^25f*(No.i-i) 
©fi£Jl*X h^67x^;b7> h^-fe>^®i*(No.i- 

D©«tt*XF4l, ^7 ^-fe>^2gft(Nfo. 20)4^7^ 

[0270] io mA/cm 2 (ommmmwivoMmz 900 

cd/m 2 rfgSJjmEE 7 . 5V©*U>^**<ttt-7/c. 

h^«ra«J«L/c<i:C5, 7 5 0 /o«i^t7^> 
^^i* (No . 20)^ h <D$tytX' * o /c e 
[0 27 1 ]*&, jSJBWtSJU^C*, 100 
40 mA/cm 2 (D^WXJSObV <OU fi« 9 0 0 0 cd/m 2 T')®S^ 

[0 2 7 2 ] <HJ8044> [WtSEL-r^X7'U^(Dfg 
H] 

^^^S«4Lrri^^>ya^ D D n iS7 0 5 9IS^r 

[0 2 7 3 ] C(DS«CC*^-7 ^^^-€:^-r^fc 
fe, «af ^^U^(D*7Htfffi4lt«fc-j8W 

50 XH^j5gL/c e ^ v m, #«e<b-fel. 0-1. 5 Mm 
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<D7 i )\'Z-mmtcrj:2>J: J 5l t cm : figztt>S:&:#). &\M<D 

0 0 0rpmT^5«?^f>n-h 0, 100W3»7' 

2 0nAV^^7E;^3 0««fiO. 1 HW% 
TMAH(tetra methyl ammonium hydride)7KS? ! S'C^ 

<D&(Dt>7-7 a ^^-mcmmLU^^ *>tC2 2 0°C 

feccourt, tm mm) &mu%tcmmtefc$&k 10 

[0274 ]»(C, C<D«ITO40URTSffi©¥«tt 

JMBU WS<^<£-~>^*m\ #J2 2 0°CT'1B# 
rH**TLX. hJBSrW/c. *-/<-=i.- 

[0275] *tifrp>ffi%mnmtLx i to*^» 

xhA^^^Ml/dlWSK-cx^i/^U u 20 
[ 0 2 7 6 ] ^*-->^LfcI To±t,cmmmtLx 

£->~>:?LT, S i O 2 *fe?iJJS£fc>0. l/im/ICC 
[02 7 7 ] ^CWI, UttWl <tim«tCUr, f«ELf 

fce lj^-^^X«2mmX 2 mrrfC, HBRK^Sfe 1 K ? h 30 
[0278] £ ft£ 1 00 mA/cm J t^^fgi&LT&fe 

<D&*>xh~?tc. 

[0279] 

HK cd/m 2 C I E x/y 

fife 5 2 6 0 0.3 2/0. 3 4 

934 0. 6 2/0. 34 

2900 0.31/0.50 

744 0. 1^2/0. 14 40 

[02 8 0 ] <HJ6W5> WttvH; * *XS2W«E 

a i iT i Nommmzf&mutc. AiiTi n^s^ 
HSf^g^^f htiz>. £<Dmmm*y * h w ??y 
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[028 1 ] t>=y-y a tmten 

mffl4 tfflffitt&lCXJfifiZLtc. m*£->«:T i Nil 

[0 28 2] -£na>62BJ*SKiLr(DI TO^*- 
>fc^S6W4 irafiKc^ffitCTJBJSJEO/c. CtiT I TO 

[0 28 3] i ro±( f cmmmtLx 

2-~>ybX, SiO,<ft«R*»0. 1 /im If « 

[0 2 8 4 ] ^^C, #IM 5 K<DiSS* 1 5«*%CC8B 
Hb/t4><D£J^/f:2 um &c&&cfc:5K:xt:*> • 3 — h 
U 1 4 1B*B:7»;^-*U *Pb1©P£cdx-<~ 

mm<Oy * b • ^^->*JBBE"T5fc»»* • 3I«U 

[0 2 8 5 ] ^tc t HJS^l i|§H$tcL/r fc ^ELI 
X^3 30Aim xi 1 OMmT, ®*S3 2 0x24 0 

[0286] ctii&mxmbLtctcz* mmvut 

WPSkteC I EfeR-C*7-»**sf#6ti3fc 0 
[0 2 8 7 ] <HJ6«6>||«6«4«:*JCiT. fiS^^ 

[0 2 8 8 ] <SSte«7>HteW4tCfcl»T\ T^U;U 
S i 0»B!«riKj6 0 nmWCC«KJRS:H^4fc(Di ! r-S« 

[0289] 

4. ^6^ct3:, ^OW«E L^(Dgn/c#|4^4^ 
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<x w a *fts«-r * c <t *sr * 3 

[11] HteW*<D*T«E L3R^Ot»J5Jc*^r«DS»f® 5 
Hr**. 6 
[02] SSS6WI*<D««E LS^-OI%7feX-<^ h;U^7F 7 

is® * 



8 i^aAi 

9 ^@TJ 
1 0 
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mi ] 



IB 2 ) 




20x1 0" 1 




400 450 500 550 



600 



650 



700 



(51)Int.Cl. 7 

H 0 5 B 33/22 
33/26 



F I 

H 0 5 B 33/22 
33/26 



f-?3-y (##) 



C 

z 



m^tP*^IZ0^-T@13# 1 # 7- 4 



m^SP^^ES*^-Tai3#l^ r ^ 



